It has been established that prostaglandin (PG) F-2\g=a\induces the involution of corpora lutea (CL) in hysterectomized guinea-pigs (Blatchley & Donovan, 1969) and that the guinea-pig uterus is probably the major source of this luteolytic factor (Poyser, 1972) . However, the measurement of PGF-2\g=a\levels in the utero-ovarian venous plasma of cyclic guinea-pigs (Blatchley, Donovan, Horton & Poyser, 1972) revealed that, even though the concentration was low, PGF-2\g=a\was present throughout the oestrous cycle and that there was asynchrony in luteal regression (Days 12\p=n-\16: Rowlands, 1956) and the peak of PGF-2\g=a\secretion (Day 15: Blatchley et al., 1972). During experiments to study the effects ofPGF-2\g=a\on the different tissue components of the ovary, it was found that the CL responded to the luteolytic action of PGF-2\g=a\only at certain times.
were killed in the second oestrous cycle, but 3 Groupand 3 Group-D animals were maintained until the early stages of the fourth cycle. At autopsy the ovaries were fixed and serially sectioned for histological observation. The CL volume was calculated from the mean of 3 diameters set at right angles to one another, measured with an ocular micrometer from the ovarian sections. Oestrous cycle length was calculated by daily examination of the vaginal closure membrane and the day after the first day the vaginal membrane was fully perforate was taken to be Day 1 of the cycle. The first vaginal opening was observed in animals of Groups C and D when they were 36-2 ± 0-8 (N = 23) days old (mean ± S.E.M., the total of 11 animals in Group C and 12 animals in Group D), but the first vaginal opening occurred at 45-2 ± 2-9 (N = 14) days of age in the PGF-2a-treated animals in Group A. It is not clear whether this delay was due to the combined effect of hysterectomy and PGF-2a treatment or just the shock of hysterectomy as the amount of blood loss in hysterectomy was always greater than in the sham-operation. However, once the first oestrus had occurred the cycle lengths in Group A were, for the first to third cycle, 14-9 ± 0-6 (number of cycles observed = 12), 15-0 ±1-2 (3) and 16-3 ± 0-9 (3) days, respectively; and these durations were not significantly differ¬ ent (Student's / test) from those of the control animals in Group D (15-4 ± 0-6 (9), 16-3 ± 0-3 (3) and 15-7 ± 0-3 (3) days, respectively). There was also no significant difference between the duration of the first cycle in Groups C and D. Continual treatment with exogenous PGF-2a did not therefore inter¬ fere with ovulation and the formation of CL.
Although continuous treatment with PGF-2a after hysterectomy did not change the cycle length, luteal volumes were affected (Table 1 ). In Groups C and D luteal volume was maximal between Days 10 and 11 and fell significantly (P < 0001) on Day 14. The CL volumes (Table 1 ) obtained on the same day of the cycle were tested for homogeneity by one-way analysis of variance and any significant difference, at a level of 5 %, between groups was determined by the Studentized Range (Q method). There was no significant difference in CL volume among Groups A, C and D on Days 5, 9 and 12, but the CL in Group A were significantly smaller than those of Groups C and D on Day 14. This indicates that in Group A, even after hysterectomy and in the continuous presence of exogenous PGF-2a, the growth of CL during the first half of the cycle was normal and that the involution of CL was completed at about the same time as in Groups C and D. Regression of CL in one Group-A animal obviously began on Day 12 as the volume of the three CL was between 0-357 and 0-975 mm3, the four CL of the other animal were comparable with those of Day 9 animals. The histology of the three small CL was more similar to that of Day 14 animals in Groups A, C and D, containing patches of shrunken cells and pyknotic nuclei rather than the healthy-looking luteal cells seen in other Day-12 animals. In Group regression of the CL had not occurred on Day 14 and the CL volume was sig¬ nificantly larger than those of other groups on Days 9 and 14. One hysterectomized and saline-treated guinea-pig was maintained for 168 days after the operation but the vaginal membrane remained intact throughout this period. The possibility that luteal regression in the Groups C and D animals was caused by endogenous ovarian PGF-2a is therefore unlikely. These data demonstrate (i) that, in guinea-pigs in which endogenous uterine PGF-2a is removed by hysterectomy, exogenous PGF-2a can only induce CL regression after Day 9 of the oestrous cycle, (ii) that luteolysis induced by PGF-2a occurs at a specific time, and (iii) that approximately 5 days have to elapse between onset of luteolysis and ovulation. The present findings also explain why the oestrous cycle of guinea-pigs is not shortened when endogenous secretion of PGF-2a is augmented by experimental means or when the animals are given exogenous PGF-2rx (Blatchley & Donovan, 1976) . This investigation was supported by Grant A6792 from the Canadian National Research Council. The PGF-2a was a generous gift from Dr J. E. Pike (Upjohn Co.).
